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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer 
solid electrolyte, having superior high membrane 
strength, low temperature ion conductivity, good 
processibility, high temperature properties, and high 
electric current properties by the user of a highly ion 
conductive polymer solid electrolyte, consisting of a 
polymer compound having a poly or oligo- 
ether/carbonate group and a specified urethane 

acrylate group and an electrolytic salt for forming a ■CfR'^)mCO}n— 

thin film! O 

SOLUTION: This polymer solid electrolyte basically 

contains a polymer compound as a main constituent 

component and an electrolytic salt. The polymer solid 

electrolyte may further comprise an organic solvent 

and an inorganic oxide. The polymer compound is 

non-electron conductive and can absorb or retain 

various types 5 organic polar solvents and comprises 

a cross-linking and/or side chain group, having a 

formula with a poly or oligo-ether/carbonate 

structure. In the formula, R1 represents a chain with 1-10C carbons branched, and/or cyclic 
divalent group which may contain hetero atoms, (m) for an integer of either 1 or 2. and (n) for 
an integer from 2 to 1 000. 
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^. -flL, lRl-5i-^ft'lc^fii5:#ffi-r^R'> R^ R': 

[0 0 3 0] 



>-y-«^ffl^3i*(^i^(cAn, ^tzit^ni^±izmmLrc 

[0 0 2 9] 17) — ISSC ( 1 ) . 
[{k2 8] 

— C(R'0)„,CO>„- (1) 

o 

[JC4'®f2^ttH(IfBl<^IB«tl^D.lc*^St5-r-o ] T 
(2) 

[{b2 9] 

CH2=C(R^)C[OR^]xNHCO— (2) 
O O 

1 8 ) — ( 3 ) 
[^t 3 0 ] 

i„,CO>n(R'0)^R^ (3) 
O 

-So 

[0 0 3 1] U)^^^-^^^^ 

— C{R'0)n,CO>„- (1) 

o 

[0 0 3 2] ictt', oaymvi. 

l,i2ffi©SS-«t3L, mttl~ 1 0®SIS-t?$>0, n« 



(9) 
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<?5:V^. $f*L.ViR'®0^lg^ttl~4-Cfe^, ^fc. 
±te-itSiC (1) {Ct5tt^m©ffi;5^ 

tt5iHf ^ 4" ® * - 4^ - h S jg*J t fcC ^ fc 

<fs.>o. ^ty^mmt^TT^. sfc. m*n o^m 
sTab-sji^, ^^m\z.m^±M (2) Ts^sn^s'i'i^^' 

CO 0 3 3] *^B^OK:J>^H#:««S«CfflVi&n-£)i« 
^>^ct5®-^^ (1) T^$n^^iJSfctt:t'Jrf:*)- 
■5l^^-h»©ilDjlb^ntt2~1000««gHT$.O, 3 
~1 0 0(75*EHdWSb<, 5~5 O/0t#(CiffSUti. 

[0 0 3 4] *»gqo«^J-^H#:«»K(CfflV^Sn^]S 
i>^ibT«; (A) — «^'(1) T^$n-5#US7t 



(2) T'^sn^a-g-tt-etis 

[ft 3 2] 



CH2=C(R^)C[OR']xNHCO — 

o o 



(2) 



OV^fcttSttco. '\T•a]^^$^^■Trl/»Tt)J;V^2ffi 

CDS^^t>b, xttO*fc«l~l OCDS?&T$.^. {H 

<j;oT^e.n^ft-&ti*w*LVij&t, (B) Huie-^^ 
(2) Ts^$n^S'S-tt'&tg»^w-r-5'>;^E< ife-a 

i«^j-Tft-&#3. a^sv^tt. (c) a^tt-^tgaRy^HuiB 
(1) -cs^$nsji?'JSfc«7i-ud';^j-4?:r^-h 

is: (2) -r:^^ti^m'^iSL-nm^^m-r^'>u< 

[0 0 3 5] Huffi (A) \zm-t^^wmn.m^m\L'^m 



CH2=C(R2)C[OR3]xNHCO{(R^O)n,CO>n(R^O);^R'» 



[ft 3 3 ] 

(3) 



(3) T^^nsft-^! 



[0 0 3 6] — (1) T^Stl^Si:— jaSiC (2) 

T-s^$ $*-r-5a-&ttft^<^*-a-fiK-r -s^^tetc 

[ft3 4] 

CH2=C(R^)C[OR^]xNCO 
O 



[0 0 3 7] ft#6«J:5ffii:LT. (2) T^Stl 

[0 0 3 8]' 
[ft 3 5 ] 



CH2=C(R^)C[OR']xNCO 

o 



HO{:(R^O)„,CO}nR5 

O 
H 

— CH2=C(R2)C[Or2]xNCO<(R10UCO>„r5 

o o o 



iC4", R5«Msgi^l~l 0O*^S$«t5L. R', 



m, n. R2. R3S;Z>'xttHfIfBi|5|i;«*^«^3r<. 



(10) 
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[0 0 3 9] ^Tz. (2) T-a^^n^-e^ga^- 

•Z)W-r-Sfb-&ife«. fisjAtS, M I !gfe;5>i«A I ^<h# [0 0 4 0] 

2 : l(Z)t;Utt:T-Rl£;^ti:^Ctlca;0$atCt#e.tl 

2CH2=C(r2)C[OR3]«NCO + HO<:(R^O)^CO>n(R^O)„,H 



n 

O 



'II 

o 



V I 

— ►CH2=C(R=')C[OR3]xNCO{(R^O),„CO}„(R^O)„CN[R30]XCfR2)=CH2 



'Ti 
O 



11 

o 



[0 0 4 1] ^fz-^^ (2) TS^^n-S-gtMS^H-p 

wr«.'ft-&#i«. m^it. M I ^ibsvittA I ^SchTpu 
[0 0 4 2] ^:;iT— (2) TS^sn^mtgs^ 1 
®*s-r^«-&/(»i$.o»So «eoT. (2) 

— (2) T55$tlSWtia^2 0^ 

[0 0 4 3] sfcttrfs— ^S: (2) -c^sn-ss^is-B 

jfSLi^., $e,tc-)3^^ (2) T'^snsa-^tt-gtis 
[0 0 4 4] :i^mMoym^^mi^mmn<Dm^^^ti. 

[0 0 4 5] mim^mt-^mt^M-^-^mjimom^ 



x;i.T5 FJ^^k-&!^. x5=-;Hfx;ux-5^;u^oT;u+ 
[0 0 4 6] ;in^.®4'T\ Jf?SU<tt {^'5') Ti"J 
:<r^ ->7 Jl'^^ >S.Z>V ^ fetS:^^ -> 7 P ;t/ - /t? > 

m-r^ (^^) 7i"j;i'S?x;^5^ju*tffit.i?,ti^„ ;m 

[0 0 4 7] Wffi (B) iCM-r^ig^i-^^b-a-^I^, 

js, (b-Dtaie-isic (2) T:^;$nsm-&tt'gtMa^ 



x;i.»^©;fgS?p^^, X5j^^->a#75t#tf ?,n§o -ft 

(b-1) t (b-2) t (DSf£;tt. (b-l) tc^itl^ 

Wgflfi^tt-^tMaJ^^^WWtgSi (b-2) tWSf&fC J;^ 
fe<^)TfeJ;tio Sfc. ftrlS (C) <i:LTjd!^;f5:J;-5{c. 
*%BJT'fflVi«.iS55i-^<k^%«> Wt2-^^ (1) 

W-r-5'>;^£< tfe-acD^ti-&#;wS'&^t-^S; (2) 
h\ jj^ijyptf u->4^-y-'f h\ /j^'j7i7'jpxh'j 



[0 0 4 8] ttite— iigic (1) -e^$n^#u^fc«:+ 
■r«>t. B^j-^fiK^>±aic*n>5 ofi»%ijA±^#.-r-5) 

[0 0 4 9] Mt2a^tt^t:-&#;©M^«. -gt^ST*^ 

v*;i/a-&M«, CFjCOOH^WT'n h>^, B 

Fj, A 1 C 1 3^©;^1'xm^©:^;5^:<^>a•&M<«, 

AT;l':3^^->H#©7n:#>a^M«^fflv^T, ^v*:^ 
)vm^, ;^(5^:t>a-&e&^v^ti7,^:t>a-&$-a--5.c:t 

*^'t?^-g., s/t. a'&tt{b-&#jSfctta-&'i4?i-&#ittM 
[0 0 5 0] (.h)mmmm. 

^•fy^^^l^^tam^l-K. LiCFsSO,. LiN 
(CF3S02)2. L i PFj, L i C 1 O4, L i I . L 
iBF^. LiSCN. LiAsFj. NaCFsSOj. • 

NaPFe, N a C 1 O4, Nal, N a B F4, NaA 
s Fe> KCF3SO3. KPF«, Kimo^T)U1pU^m 

m.. (CH3)4NBF4#®4)iST>^— >^AiK, (C 

H3)4PBF4^©4!ii*:X*:n'i'Aig. AgC104^ 

^ittt. m^'?'<nmm\zMv. o.i~5oaa%*ws 

L<. 1~3 0a«%75^*iKf!c$fSLI/^o l^-e-tCfflV^-SH 

« , ^ > ® ^*fS7&t^s t o T-r ;t >e^s*-5/jN $ 

[0 0 5 1] (c)^^j§« 

m^'¥-wii^mmn<D-( ^yfRm-^A^^ ^iz[^±-r^(DX' 
"fmi^mmmzm^^^^-^is. (i) T^$ns#«s^ 



0 . ^mW-l 1-149824 

mmLT\^^^o "tcD^^ummtvxiit. i, z-i^ 

-5^ h ^ >^ u — ;!/ v*^ 5';i'X— 5^;i/*i©x 

xhu;k h)u:^h>jjvm(D^mm=-h'))\^m, i^?^^ 

□ UH>. N- t*x;i/eD 'J H>, x;i':i^^>^©©ittt 

^-hm*m\z»^i.\,^o mmmm(Dmtam\t, ^v^a 
^^@<*m»HicfflVi^i«ii-^^aao2fg;6^^ 1 5i^m 

X\ SfgA^e, 1 OfgfiiJiT*^*#(C$fSLVi. 

[0 0 5 2] (d)ummit<^ 

:$i%ma)M»^mi^mmmtz\t^mmMmim^mni-r . 

m izmmu^^^^^ c s ci t tc/s: o , l 
tzm^^izit^^^mi^xm^^mi^mmm^izyj-cD 

:^>e«a, -<^>^W]m^misi-^'iir.^:iLhx^^o 

iz'h^cD^m^n^^^^'bmtin^o mm-r^Mmm 
it^tLxm^m^&m^x&o. ^^'=>nkitmmz^ 

:t >e»tt * tzmmmit-t ^ 5 x^^sil^ 7>t^tf e. 
mmitmcoitmmmitx^ ^fct>f:k^i^z. tt)iiff^v 

<. B ETffiTl Om2/gE^±. S 5 OmVg 

bT«, a-&ttfflfig%<i:?l'&T#nti#}cRg^«;^£i^ 
iW'i^^^mm) <hLTttO.OOlMm~ 1 0 

p]mj:^^\^wikm(Dm^ <Dmik(Dh<D^m^^^ z. iif}^x 
mMmitm<DmiMm\i^-r€^tmizM»'i'mi^ 

\z<<^^t\^^omm^^c^o tPF^i^^^mamtLx 



0. i*^e> 3 o&m%(Dmmt^^\ztff-mv^\ 
[0 0 5 3] [M»'!'mi^mmn(Dmmyjm *%b^w 

fc^a-&b, mmmmizmmLtzmmm^tmrn-^'ti:^ 

iz. Ja^R?>VSfctd:ei47t^OMIKfl'J;0m^$-B:, 

[0 0 5 4] «^P#{C^jK^fflVi^«'&{C«, M^ttft 
7bHP7^>, T-feh:nhU;i'. h;i'X>^^fflVi^ 

7t«BaW(cJ; oa-^^-S-Stt^tCtt, HMf2a-&'l4<b^#I 

>^yy:rLy>m<Dmtt^m&mmi.-c. sscmwe^jiwj^^ 

[0 0 5 5] ^fc, *^B^Oig^J-^^@#:««f«*jfM7 

fzidiz. m<D^^iiy^jVM.L(DW.'^y'<)ii^tT^z. 

SUl^o Sifc. -^OzSTL^tUTtt. 10~9 5%S* 
l'it)©/Om<, iffSLt.i?57L^tt4 0~9 5 %0«gffl-e 



1 - 1 4 9 8 2 4 

[0 0 5 6] LmmRU't<Dmm:^&] :^9&m<Dnmii 
bx, »j^@«^-i^«?i!i«-«Hj««tiiiswffi0^ig 1 \z^ 

■To ^ff, IttlEH. 2 fSiS^i-^ @*t^m/SK. 3ttft 
®, 4««m, 5«*6iiktt^flgJ>fjh^jT-fe^. *^BJ 

cD«?aco«figtc*5i/iT, jEHi (c^sm^b*^, ^Mffiitfl: 

h,m(D^m,mitmmt^\^<. mzm.\\:.^yi3y. mit 

[0 0 5 7] 'iKDiM'^cD^mmit'^^^mm.itm^mm 
■r^:^mtmzm^-^n-r. ^nAts. m^^t^, ^22 
#, 5 7 4H (1954^) izmm-^n-c^^^j:^tj:. — ^ 
mts.nmm'pmmimizji-oxmm-^n^. sfc. ;ine. 
^mmm'^MiiLT^j^'yAnmizmm-r^m'^. mm 

7um^mx-r^:^mtmzm^-^ti-r. m^i^. mmt 
iiifit#3<&?i^> ■mmMm-r^z.izizi.-Dxmmx'^ 

[0 0 5 8] S/tSDCT. ^MfkL^-rv^tVi^.-^T 

\t. j}?u7-u>> yf^'jy±.^uyi^U't(Dmmi^. ^j? 
U/'^^7x-^>S.ac^cDSI^#:> TpU fcfn-;i/S.r>'^ 

y. Tpu fcfU>'>-:^-r;ut:x^>^cD5j?'jTU-^>t* 

[0 0 5 9] ^fc, B^m^mhbxit. ^^n^. Ait 



^ffifeMIB, Sffia-i^x, s^zi-i'X, yy 

[0 0 6 0] :^%m(Dmm<DM.m3 tzmf'^^Mmm'^m 
^K-r ^ > * + -v'j 7 - i f -5 ia^^kiiTcmfi ® t> CD ^ 

HfS, Sfizi-i^/X, # 
UT-fe>, Ceo. C,o^®7^-^>^l?*t^tf en?. 

[0 0 6 1] J:t2*®S!^K^fflV:>, T;i/:^;'J^M'f 

T;i'*'J^M:etbT«0iJA«, L i CF3SO3, L i 
PF6« L i C 1 O4, L i BF4. L i SCN, L i A 
s Fg, L i N (CF3SO2) 2. L i N (CF3C FjS 
O2) 2. N a C F3S O3, L i K N a P F5. N a C 
1 O4, Nal. NaBF4. NaAsFj, KCF3SO 
3. KPFj. K I ^Sr^tf-5;i<t7!»iT#^o 

[0 0 6 2] :^%m(nmm^umM<Dm.^:f3m<D-m\z 

?, \zmo^m-tmt^m^u/ s « « 

mk-&#;»i!>;^< *Ac«c:ti(cffi0 
[0 0 6 3] ti.^. mizmmm^mm^w^^^^umt'd. 



3) 11-149824 
htt^wffiVi^-^fi-SJgt^c-rfeJrVJ. Milium?! 

^iHiL, mfl6^^£ffl«Jg^^i:rt^c}fA^^icM^CBf^t^s^^4 
[0 0 6 4] [tt^-a® n >T'>-y-s.?>'^®S3ig:& 

m^-^n^o *^BjcDma=a)in>-x>-y-o— 

BS»rS0$-EI2{C:S^-r. c:©^J«, 1 cmx 1 c 

m, m^mQ. 5mm(Dmm±)l'X. 7 tt*@#:-C"cfe 13 . 

0, "tomizm^^mi^mmnmsA^um^nx^^^, 

' 9 «^ig:tt^flgt*±SiJ. 1 0 « U - K^Tfe^o 
[0 0 6 5] ««#:7tt«^fe^14T«^{t:^WfCjiS* 

«.o ^)-@itmiS6«, m.nn.%--m.m^y7'y^\zm^^ 
i^n^mMMmmoy'^m.'^Mm^ibu^mMx^tViS.^ 

^^\^ix\m\zum\tu-^^ii^. it^s^^oA^^^st'm 

[0 0 6 6] *^Bjosm— aB:3>5^>-y-<DS'g-tc« 

1. m«ctu;!>5, ^^^mf^mmn^x'<Dmm^m^±^ 

tIC<t*5^SLti, ^IWi-S^Cfb-S-tlibTtt, (CH 
3) 4NBF4, (CH3CH2) 4NC104«CD4MT> 
=E:=.'y2^m.. tf'JvriCA^. AgC104#WM^^ 

pia. (CH3) iPBF^m<D4myi^x7i^=.^Am, l 

i CF3SO3, L i P Fg, L i C 1 O4, L i I , L i 
BF4. LiSCN. LiAsFj. LiN (CF3S 
O2) 2> L i N {CF3CF2SO2) 2- NaCFjS 
O3. NaPFj. NaC104. N.a I , N a B F4. N 
aAsFj. KCF3SO3, KPFe. K I ^CD7;U;t; U 



(14) 
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Am.(D^X'it, (CH3CH2) (CH3CH2CH2C 
H2) 3NBF4C0J;5fi, 7>'E=.'yA-(^y(D^m± 

[0 0 6 7] '^\z:^^m<Dnn.=.mm::i>7'>-^<Dmm 
^rz\t^mi^±\zmmt^o m^i^. mm<Dmzm^fs. 



■Lit J 



HOCH2CH20H 



^{.xmibtirzA^m^ 
C0CI2 (iafij) 



m\z'^m^ii:x:td\'^fznmm-A^^mmmm<D~s^^m'^ 

[0 0 6 8] ffilBn>^>-y-i^Bgffl^ji«:*-5ii 

\tmim^^mt. sus^o^s, 3i?U7'pif^>, 

[0 0 6 9] SSn>5=>-9-OJg«<»:bTtt, 0 

2coj;-5?s->- hM<7)a*Mc. a^ym, $>^^^\t^m 

\zmmL. n^mik<D::iyy'y^m^mm7&mzxti. . 
M±vxmm-^nrznnmmx'$>^x'h^^^. ^0^3 
yy=y-^^9im-r^m-^\t.. ^^i)^ctbmm^xm^rz 
m^^mi^mm»y ^ )iA^ifr[^x. ±ti^m^mm^ 
«(3a&t3-a-, ^mL. ::iyy'y^)-m^mmm»m\zmA 
mzmzmmM^iim.B^<^>&&?<\^. a^^.-ti-^ti^^ 

[0 0 7 0] 

mmm] &.riz^.^miz^\'^xi^mmum^^\^^ e. 
^m^x$>-z>x. *%Bjtt;^n?.{cH^$fjffi$n^t)« 
[0 0 7 1] m 

Ut3 7] 



HO(CH2CH20)2H 



HOCH2CH2CH2OH 



1 0 rzEJTf, 


N2T 


C0CI2 (li 


mn 


1 o"C£;t. 


N2T 


COCI2 m 




1 o-c^T, 


NaT 



CICOCH2CH2OCCI (a) 
o o 



CICO(CH2CH20)2Ca (b) 

o o 

ab^«j2) 



[0 0 7 2] ±^ (a) (b) U) \zm\ -^mX'^ 

^vy^^}^—)V<n\d7.^aa-!i^)V:^—V{^. it-^^ 
1. \t^^2. 'fl:-&#j3*-&fi£bito cne.®|5i^«G 



CICOCH2CH2CH2OCCI (c] 
O O 

c-usxn-fs.-otzo 
[0 0 7 3] mmm 2 : wi^m 1 

fb ab^^4, 5. 6©^fig) 

[^b 3 8 ] 



2, 3®:^'J::fV— 



If 
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tf'J5?>#4T, CH2CI2* 



HOCH2CH2OH + CICOCH2CH2OCCI 

II O ^ 51C;JIT, H2O (iaJM) 

(■fb^® 1 ) 

HOCH2CH20(COCH2CH20)xCOCH2CH20H (d) 
O O 

(■fk^*4) 

tfU >'>#^ET. CH2Cl2ff 
HO(CH2CH20)2H +CIC0(CH2CH20)2CCI ^ ^ ■ 

^ "2 sretT, H20 

HO(CH2CH20)2(CO(CH2CH20)2)yCO(CHjCH20)2H (e) 
O O 

HOCH2CH2CH2OH + CICOCH2CH2CH2OCCI • 2 21- 



Q ^2 5t:E^T, H2O (i 

HOCH2CH2CH20(COCH2CH2CH20)jCOCH2CH2CH20H (f) 
O O 

[0 0 7 4] ±^(d) (e) U) IZ^K -^mTm ;fJ-3i^^^-h®S»¥J^»^S (Mw) . Jpi^i^DigL 



hfls: (-fb'&^ll X 2. 3) t#aT;U^U'>y it'^m4 Mw 8 0 0. x:~^sg8, 

Un-;i't$r, tfU>'>#ffiT> 2 S-CJIJAT. -:/i7PP -(t-g-^jS Mw 1 5 0 0 , y : ~I5 1 0 . 

>^^>-4'T*^J6if#FB^;Rji£;;$-&fctg. jl*J®*<£riP^. ?^ ^b^^^e Mw ~*«)1 2 0 0, z:~^10, 



H0CH2CH2O(COCH2CH20)xCOCH2CH20H 
O 



2 5 'CKT. THFtf 



" »j " CH3CH2OCCI 



CH3CH20(COCH2CH20)x+2H 
O 



(g) 



[0 0 7 6] 1^ffitCJ;t3. ±iC: (g) \zm^mmm2T' ^-S^CirtrJcO, )t*Sg^7KSESffcLfc:tU=f;^-3l^ 
>'>i?ffiT. 2 5"Ct;tT. ^^tCflSTf*. *tl6B#Fp1RjS [jb4 0] 



•7 
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HOCH2CH20(COCH2CH20)xCOCH2CH20H 



O O 



+ 2CH2=C(CH3)CO(CH2)2NCO 

o 

MO I 



Sn. N2T 



THF* 



H H 
CH2=C(CH3)CO(CH2)2NCCCK:H2CH20)x+2CN(CH2)2OCC( 

00 00 

[0 0 7 8] >fb'&^4 (¥±553^^*8 0 0) (40.0g) NMR, I RRZJ^Ttm^mo:)^^^^^ . it-^^ 4 tU 

h) (15. 5g) ^^^»H«+'T<i;<*gMbfcTHF ^b. ^L/^>;g^/0^'^^LTfcD, it^^S^^^^l. 

h (o.44g) ^mmi^fz. ^mk. 2 bxz-nmi bmm [0079] ^mm^ : a^ttft^^^ 9 co-^fig 

HO(CH2CH20)2(CO(CH2CH20)2)yCO(CH2CH20)2H 

o o 



2CH2=C(CH3)C0(CH2)2NC0 



Sn. N2T 



MO I 

V V 

CH2=C(CH3)CO(CH2)2N(CO(CH2CH20)2)y+2CN(CH2)20CC(CH3)=CH2 

00 00 

[0 0 8 0] ^b-^^lS (¥i^^^'^«1500) (75.0g) S. O I « 1 *f 2 TSJESb, MO I ©-f V i'T:^ — h**^tfi 

y:MOI (15. 5g) &^*f?Hft4'T'J;<ffiffiJL/cTH -i? >iS^/6t^fiKbTt5 0 , •fb^^ 9 d^^fig b 

F (2 0 0ml) \zmm\^tz'^. V7J-)V=9-yV'y^V TVi-5^:i:*t*37&^-s.fc. 

(0.44g) ^^iPb^Co ^C0^> 2 51CT'^15Bt [0 0 8 1] *S60U 6 : fi^tt^b-^t) 1 0 <D^^ 

rB^Sir^$it'5:i<htCJ;0, «fe^fie!a?£^§fc. ^CD'H [ft4 2] 



HOCH2CH2CH20(COCH2CH2CH20)iCOCH2CH2CH20H 

, 0 o 



(^Is-g-«b6) 



+ 2CH2=C(CH3)CO(CH2)2NCO 

MO I 



S NaT 
Ai-n2;2iMt.u 

^ TI-IF^ 



CH2=C(CH3)C0{CH2)2N{C0CH2CH2CH20)„2CN(CH2)20CC(CH3)=CH2 
O O O O 

(-ft-g-itSii 0) 

[0 0 8 2] <t:-&#;6 (¥J^5i-Tai200) (60.0g) B: -NMR, I RRUt7n^5J-tff©^:^*'>6. -ft^tl 6 tM 
t>'MO I (15.5g) ^S5gf|ffla*T-ct<ffiSl!L/cTH O I tt 1 *f 2 TTHiSb. MO I ©-f y->T:^— NS^^tfi 

F (2 0 0ml) tc^^Ufc^. >?:/^;!/^>v^'i7U ^L. ■i7U-^>i^^*?±^bTi50, ■fb'&t; 1 0 Ti^^fig 

-h (0.44g) Sr^JOLfc, ^O^. 2 5'CT-^15B^ :i i:*t;j3;{,^o fc. 

r^Sf&$ii-SCl<tlrJ;0« m^^'^m^m^o -^©'H coos 3] S^ifg«»J7 rS-^tt^k^tll 1©^^ 



(17) 
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lit4 3] 



CH3CH2(OCOCH2CH2)x«OH 



+ CH2=C(CH3)CO(CH2)2NCO 



Sn, N2T 



THFtf 



MO I 



H 



CH2=C(CH3)CO(CH2)2NCO(CH2CH2OC0)x+i(CH2CH2O)-C0CH2CH3 
0 0 O O 



{■(t-^m 1 1 ) 



[0 0 8 4] <b-&#l7 (W-i^^^m9 0 0) OO.Og) 

Ro'Moi (15. 5g) ^^mnm%^x'j:<mmvtzT 
HF (2 0 0ml) izmmi^fcik^ z^y^)i^>>^y^ 

U-h (0.44g) ^mmvrzo ^©m, 2 5'CT^15 

H-NMR, 1 RRU7tm^Vi(D^^^^'E>. it-^^T t 
MO I «l*f ITSJSL, MO I CD'f y->T:^— h*/&^* 
^«*b, 'i;Ui5'>^'&*^*^fi£bT*5 0, ft^i^l 1#^ 

[0 0 8 5] 8 : ffi^i-^ @#^ll^KM®SS!it ('fk 



it-^ms (2;0g) . x5"V>:^;-^^-h (EC) 
(1.8g) , X.^Jl'^^JUtl-Tti^^-h (EMC) (4.2 
g) . L i PFe (If^-fMUmffi^U-K) (0.60 
g) , S.Z>'2, 4, 6 - hU;<^;U'<>l/'r;U>'7x:i 

jii)^7.y ^ y:t=^-^-f \^ (.ms,^, ;u->u>TPO. b 

ASFttSS) (O.OlOg) ^7;Uzf>l?H^4'TJ;<^S 

ttffifiEtl^T;l/zf>|IH^T, PET7^';i/A±(ca* 
^. '5r5;*;;i'S7t^>y (H^^mattU, FL20S.BL) ^ 
1 O^i-BgWbfct^l^. EC/EMCI^««fig$r-&gU 
fca-&ft:('fb'a-«^8)7^ JUA^^S^JS 0 umCO^xiy^ 
AiLTft^nyto ;i©7Y-'l'ACD2 St:,, - 2 OrT 

o-i- >e^^ > tf- > >^ tc Tii'j^ u ;t i d 
5> -e-n-^-'n, 2.5x10-3; o.exio-'S/'cm-cabo 

[0 0 8 6] mmmd ■. ^^^wii^mmmm(Dmm (.it 

^#19) 

it-^!^ 8 (DRt> KHZ. it^<^9 (2.0g) 
)lAtLXmrz. :i(Dy ^ )IA(D2 SV.. -2 0'CT© 

< >e»s >\^-y>7.m\zxm^i^rztzL^. 

^ti^n. 2.2X10-3, 0. 5X10-'S/cmT3bofc. 
[0 0 8 7] 1 0 : 

(^b-&t) 1 0 ) 

^t;^ife8©f^*3<3tc, it-^t^io (2.0g) 



^«*SS«»J8i:[^^tCLT, EC/;EMC?^«<S^S:^ 

m.i^tzm-^wiit^f&si o)y ^ 0 ^xmoga: 

-?-n^*n, 1.8x10-3. 0.5X 10-35/ cmTfeo 

tZo 

[0 0 8 8] ^m.m 1 1 : -m^=f-mwmmwm<Dmm. 
{it-^m 9 11) 
^t:^4^8®f<i*3 0tc, 'ft^ifeg (i.og) tit-^^i 1 

(l.Og) tO^'&!|^*fflliAce;^^1't4SIJS^J8 irlHSII- 
bX. EC/EMC?S«^»iR*#)S.b:»t#ta'&#:(<t:^ 
mQ+it-^^l l)y^)l^A^m3 0 fJ.m<D^\Ly^J\^ 
Aizl^X^fz. Z.(Dy-^)l'A<D2 5X:. -2 0'CXCD'f 

n^n, 2.8x10-3, 0.9X 10-33/ cmT^oito 

. [0 0 8 9] mmmi 2 M^^mii^mmmm-^^ 
is-h'ft-a-^/io) 



it-^m8 (0.5g) 



1 0 (o.5g) , looo'csft^ja 



mi^rz7)l'S.::zOA^^-^^ (B^XTPv'Jl^ffi! 
i^a&^gO.OlS/zm. ^i^zi:kML^mm.\ urn (SE 
Mffi^) , BETit^®«l 0 Om2/g) (0.33 
g) , EC (I.8g) , EMC (4.2g) , L i PF 

6 m:^it^mmmifu-}^) (o.eog) , 

>TPO (BASFttM) (0. 005g) *T;l'n'>IIH 

CD^7K» (:^»— ;P7'f">' ■>-^'— fe) ttSSppmTcfeo 
fco CC07ta^ttfflfiK#»&7;U^>»H^T, PET^ 

^ )VA±\zm^'^. "T^tDvi^^^yy (H^^maasj 

FL20S.BL) * 1 0^>BgWbfc<i:d^, EC/EMC« 

«js*-^gL.fc*a^#:('fb^i|^8 -t-^k-g-tii o)/t;u 

L.Tt#^)tifco ^:c97^;PA(Z)2 sr. -2' 
0 "CTro-r :^>fe^a^'r > tr-y >xji ictsij^ ufc 

-en^'n. 6.0x10-3, 1.5xlO-3S/cmX* 

[0 0 9 0] 1 3 : 

('ft'&^I 8 +it'^<^ 1 0 ) 

ibT>'l'->'J>TPO (0.005g) /I 



.T 



-^i^^fND (B*tiflgSi) (o.oig) ^^inb, yju 

(.tl—)ly^ y'>^—i^) «3 5 p pmT$)ofc, ;i© 

xte{cT?atebfcti5, ^n^'n, s.oxio-', i.2x 

lO-'S/cmT-^ofeo 
[0 0 9 1] SliS0iJ 1 4 : S5^)-^@#:m^K1S-&JK«M 

Ib-S-i^s, io«f^*30t;:« -fb-S-i^Q (i.og) ^fflv^ 

?g L- 9 ) / T ;u 5 - >i7 A ^+it'r 

5X10-3, 1.2xiO-3S/cmTfcofco 

[0 0 9 2] mmm i s : M^i^ma^m.mmm'^mo^m 
it ai:^ti8+-fl:^<^i 0) 
L i PF,\zRAxm:$^it^mmm^u-\^L i bf 
4 (o.50g) ^m^^t^u9\-\tmm.mi 2LmmizLx. 

^y^^^—^) tt5 0 p pmTSofc. CCD316a-&ttm 
J5£#lS*iSCSJ 1 2 t|SI^tCPET7^';i/A±{C^^URZ>' 
Ttfflttb, EC/EMCm»?]S*-^jSLfc*a'&#('ft 
-&^8 +<b^%l 0)/T;i/5::i':>A:t+-ti--1' HC1«^ 
•7-i';i/ASr^3 0 Mm<DSiE:7i';i'Ai:bT#;'i. COD 
@#:«®M®2 5'C, - 2 0'CTO-r4->i5^S^-f > 
fcf-^>XfeiCTa)teLfci:C:^. 4.3X10-3, 0.8X10 

[0 0 9 3] 1 6 : ift^J-^ 

m at:^ti8+^t:-&#ii 0) 

EC/EMCWf^isOtr, EC (1.5g) . EMC (3.0 
g) . i^j:.^)Vt]-r^^-h (DEC) (1.5g) 

^T, PET7-r)l/A±tC^*ft, ':rs;*j;i/^>t5>:/ 
<£: 1 0:JJ-M»t bitten , EC/EMC/DEC?^«<S 
?g^-&)Sbfcrta^^(^b-gritl8-l-{b'&i^l 0)/T)U5 
nr^Ai^^-y-'f HCtt^^^-JPATj^^^S 0 ^im<75giL7 
><;UAi:bT#e>nfc. C®:?^' Jl'A® 2 5*0, -2 0 

-^-n-e-'n. 5.0x10-3. 0. Txio-'s/cm-e^o 
[0 0 9 4] mmm 1 7 : iis^j-^@<!t=««K«-&]^©®! 



<ttlffl¥ 1 1 - 1 4 9 8 2 4 

ifi (it^ms+it^^l 0) 

T;i'5n'::7A:t=^tt-'f KCK)f^t)0»c, 5 0 or^sas 
bitA-r KDiS')i/-y--< h (KW2 2 0 0. mmt^m. 

loomVg) (o.33g) ^m^^fzumt. nmmi 
2 tmmizLxytM'^^m^^^nrz. ci^sa^Kti©^ 

7K* (.tl—JVy^yy^-) ttSOppmTSofc; 
«)7ta-&ttffi)5fi!|^$T;i'=f>^ffl^T. PET7^;i/A 

±izm^m, ^3.ti)i^tftyy:/>&i o^mmi.rztz. 

EC/EMClS«^>K^^iSbfc*a^^i^({ll-&#l 
8 +'ft:-&#ll 0)/KW2 2 0 01S'&7-1';UA*^*^J3 0 
jtim®giC7^')l/A<hbT#e)n/Co C©7^';i'A©2 

5"c. - 2 o*CT«-f :r>"e^**-r>tf-y>xsfe(c 

TffliJ^bifctCl^. ^n^'n. 5.5X10-3. 1.2X10-3S 
[0 0 9 5] nmmi S : i^5i-^H#:@«S1t'&M«SS! 

jfi ({b-&#i8+{i:-8r;|^i o) 

L i PF,\zi^^xm*iit&mnmm7-hyx.^)iY> 

^-'yj>.y^h^y)l^O:^U-h (TEAB) (1.00 
g) . i§i«i:bTEC/EMCfC-f^AT:/Dk;u->*- 
^^-h (6.0g) *ffll/i;fcJit^ttllSS0iJl 2 tIBIfilt' 

bx, )tM-^]tm.^m^mz. ci©ffifig#i(Z)^7K« (* 

— )l/:7w' •y->-\'— ffi) 1 0 C) p pmT^-^fc. ^©Tt 

a^'[4ffifi£^^3i;^«sj 1 2 iimm\zm.^Rzj^ytmmL. 
p c^«^?s<£^abfc*a^f^(<ii^!i»8 1 

0)/T;i'5nr:7A:^+-y-'r KCl«^>'^;UA$i^3 0 

timo^ALy^ jvAti'Xmrzo z.<Dm#-nMM(D2 5 

"C. - 2 0"CTC7)-<:t>'e»«^-r>lf-iS^>XffifCT 
m^VtcLZ^. 9.5X10-3. 1.6X10-3S/cmT*o 

[0 0 9 6] mmm 1 9 : m^^mi^nmmmo)mr& 

(.it-^^S+it^l^l 0) 
mihMtLX)V'>V>TPO (0.005g) ©f^Dic. 

y-f :^^-t)--r H (0.02g) ^^>inb. 7;i'5zi'i7 

A^^^-y-'T KC^ffl^i75:^iJy.^1•«*M01ll 8i:ll^(cb 
T. ^a^ttffi^l^^ttfc. c:©fflfig#ico^7j<* (*- 

)ly^yzy^--m itl 2 0 p pmXSb-zjfZo Z.(DBM 

^^m^^=^7)i:=^>mmn.T. pet7^-;ua±(c^ 

^fJ^. P P^-i-il/A^ffiSHbT. 3l^.> hyu~h±T8 

or. iB#wia!^bfci:c^. pcism^?«*^«bfc 

^^S^#(Yt;-&tl8 -l-^b^tfl 0)7^';i/A?5^*5 3 0 Aim 
(D^^Ly ^ )lI^t\^Xm'bntz. :i<Dy^ )IA<D2 5 
■C. - 2 0'C-r'®-<^>fe«K^'r >fcf— :5'>X?*(CT 

fflij^b/tt -^-n-rn. 9.0x10-3. 1.5x10-33/ 

[0 0 9 7] mmm 2 0 -. ^^^mwmmmm.'^mnm. 
m (it-^^/s-t-fk-^^ii 0) 
L i p E^^mm L'ts.\'^&.9v\t.mmm 1 2 iimmz b 

a (;<;— jp^-f •y->-v-te) til 0 p pmTfeofc. d 



0>^^;Ui:sS:1.2M LiPFg/EC + EMC (fifiJt 
3 : 7) ®<S?g'4^(C^lP#F«^§«-r^Ci:tCctO. 

ms.^^ y\^-y>7.mzTm^i.rzt:i^. 6.3x10 

-K 2.0X10-3S/cmT&-3fco 

[0 0 9 8] SISS^J2 1 : hg^ U AMcoM 

it 

1 1 g<^L i iCO^t 2 4 gCDC 0304^a<^^U, 

(h(cJ:OL i Co02*J>*^f#;^o ;::cDL i c o02l»* 

8:1: IT^^L, $ ^) t:ii§#J<7)N - D U H 

5 iin\<D7)\/^^±\Z 1 OmmX 1 0mm. ^ 1 8 0 m 

m (7 5mg) ^ttfco 

[0 0 9 9] mmm 2 2 m^Am(Dmm 
m, 2m'xzmMmSj) . ^uyyit\in^jy'>(Dmmit 

8. 6 : 0.4 : I. 0cD^g^%{CjgSJ<7)N - hfa U H> 

Mmcr)^^±t:: 1 OmmX 1 Omm. ^2 5 0 um(DM 

^izm^^rnvTzo mi 0 ox:'n^2 4mmm 
M^^mr^:Lh\z^ri^ mmM.m (ssmg) 

[0 10 0] |IM^J2 3 : L i :^>-;^li?l&£DS!jg 

igL.;^clllOft@ (1 OmmX 10mm) IzMMm (1.2 
M L i PFg/EC + EMC (3:7)) ^^fi^ii" 
;^=fo(?)(c. ilS£0iJ2 OTP«!L.;^c:S*^Sa*S^* iit 
^i^8 4-{t:'&^l 0) /T;i/^-^A:^4^it-f KC^S^ 
>^^>II/A (12mmX12mm) ^^\Z 
mmm2 lTft2ifiLfc=i/N*;^h^U^^AM (l Om 
mX 1 0mm) IZMMW (1.2M L i P Fg/EC + E 
MC (3:7)) ^^S^-ti-fcfeO^MO^^-fr, 

6 ox:. 2 5t;Tf^ffij®/E2.75'-4. 1 V, ®»^0. 5 
mAT3feiS:m^fT/j:-^fc(h:i^. S;^iSm^«fJ#>sr7- 
2mAh. 7.2mAhX^$>'DrZo 2 5*0, fPi(l«/E 

2.75-4. IV, ^«0.5mA, iftHS. OmATjffeScl^^iNS 
jELfci::!^. g;^M§a^i7.0mAhT. ^ft;0^5 
0 xizmd^-T^^x-o)-^^ ^)im^\t4 8 0 lHl-e*o 



11-14 9 8 2 4 

.I'l 

[0 10 1] mmm2 4 : L i :t>—Amm<^mm 

3fibfciii^>^H«i:«/SM at^tlS+'fb'&ifel 0) /K 
W2 2 0 O1fl-&7^;i'A^fflVifc:tA^«||iS0iJ2 3 tlH] 

~4. IV, mmo.5mAX'iEmm^nu-:)rztz.^, m:k 

2 St:, f^i!j«lE2.75~4. IV. 5tem5mA, k«3.0 

AhT. ^a^^'S 0%lCMii>-r-5ST©-t»--1'^;U^^tt 
5 10 lelT^ofco 

[0 10 2] ^ji0ij2 5 : L i :t>—Ammo:>mm 

7)V::S>nmm^a--:/^s^yi7X\HX\.^mm2 2xm. 
igbAcHIS*® (1 Ommxi 0mm) \zmm^ (IM 
L i PFs/EC + EMC (3,: 7) ) <£r-g-g$-a-Ac± 

tc. i^js^ji 2TPSibfe {it'^ms+it'^mi o) / 

7Jl'5^'::;A:^+-y-'f FC^7¥:a-&ttmfiK^.^;P*-3 0 
m7t^>:7'^£ 1 O^i-SgWLrci:^!^, •m»?gSr-&)5L;t 

m ( 1 OmmX 1 Omm) \zMMt& ( 1 M L i P Fg/ 
EC + EMC (3:7)) Sr-g-^^ltfcfcCOS-Ifi 0 

fzo ^lOmSfe^. 6 or. 2 5'CTf^»)«ffi2.75~4. 1 
V. lljStO.SmAT^arflSrfTTJcc.yttCl^, *;^*S[® 
^»«=g-^7. 2mAh. 7. 2mAhTa&o/tc Sfc. 2 5 
"C, f^i[)«ffi2.75~4. 1 V. ^mSmA. St«3. 0mA 
-e^SfmSrlSljIb;^^:^:^. a;*:Sc«$«tt6. 8mA h 
T\ ^»/5^5 0'%(cMi!>-r-5STCD+)--l'^;U*^tt4 3 
0 HITfeoyi. 

[0 10 3] ^JiE0'J2 6 : L i > r.'Amm(Dmm 

jgLfcHSiftffi (1 OmmX 1 Omm) IC^JS^UI 3T 

7TliML.fei«^J'^H#:««K(^b-&ife8 +'fb-gr^l 0) 
/KW2 2 0 0ffi'g-:7-<' Jl/A (12mmX12mm) ^ 
WO-gr^^-B-, $e.icS^Jfi0'J2 lTMitbfc3A*;UhSEU 
^'yL.mm (lOmmXlOmm) tc3ISS««J 1 3 TI^M 

mm3^x.7\^=^i^mmxmwvrz. cn^ e o-ct- i Bt 

fc. . dCDUffi^. 6 0"C. 2 5'CTf^l!jmiI2.75~4. 

IV, amsmAT-^sstm^ffi^oActci^, mi^nm 



(20) 
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^S^i#^7.2mAh. 7. OmAhT$)o;^o *fc. 2 5. 
X:. f^ijtjmi£2.75-4. 1 V. 5fe®0.5mA. ^{^3. 0mA 

[0 10 41 mmm2 l : ffitt^«*gCD®ig 

l.0c^?l'&i^tC3g*JCDN-;^^;uePU H>^?^^ft] 

\L 1 Ommx 1 OmmO:A:#$T^l 5 0 MmC7)/?$tC 
^^mUfco ^1 0 OtDTl GBffpm^teJtb. fgtt^m 
m (H.Omg) ^m:.. 

[0105] '^mm 2 8 : >5^>itc?)S!it 

itbrcfg14^^11 (14mg) 1 OmmX 1 OmmtC. ^ 
(IM TEAB/PC + EC (3:1)) 

;t*a^^ (>fb^^8 4->ft:^4^i 0) 

4^1t-r HCtt^>^^;i/A (1 2mmx 1 2mm) ^— 

i^, n>5^>^tSgB^X7}^^>^^Bg-eitih-r^Ci:t::J: 
S2fc^^n^«ific7)«^±mH3>5='>-th*^ig 
L^Co ;ic?)n>x>'tl-*. 6 0t:, 2 B'CTf^lifjmffiO 

COCI2 (ia«) 



-'2.5V. m8K0.3mAT^iSS^fT;^-^;t(hC5> 
^S^^4 7 0mF. 4 7 OmFT^^-^fco ^fc. 2 5 
t:, 2.5mAT(?Dg:^$a^i4 2 OmFT\ ^feitSr^^ 5 
0 0^ D il LT i: ^ cif^atC^-fb^ii^fT^^ o fco 
[0 10 6] IIM^J2 9 : 1^z:a^zi>x>itC0»!ifi 

iSLAcfiltt^mffi (14mg) 1 OmmX 1 OmmtC, % 
1 9Tii$ibfc.^a^14ffi^#I^^iS$i^fc«11^ 

(^b^i^s+^b'&tii 0) /T;I/^™'^A:^+•t^-f Hc 

1*^:7^ (1 2mmX 1 2 mm) ^— ^^OSHtCM 

>^tSSgB^X7}^^~>mB&Titli:L.. I^a^ttffi^^^8 
Ot:TlB$PB^jDf^a^^i±^;ii:tCJ:D, 0 2{C^$tl 
;5^iaom^z:as=i>^>it^Miibfco ^<7)r:>^ 
>1t^, 6 0*C. 2 5t:Tf^S;m/£0-'2.5V, mStO. 3 
mAT*S!jm^fT7iofe<t:;i5, S:^$«ti4 6 0m 
F. 4 3 OmFTfeoyco Sfc, 2 5t:. 2.5mATco 
S;t^«ti2 5 0mFT\ 351*^^ 5 0 [hIMIO oS LT t> 
UhLhj Emm. VZ.mU'tUti^ -DtL. ^ 

[0107] 3 0 : \\L^m 1 2 StX 1 3 (D^^ 

[^b4 4] 



HO(CH2CH20)3H 



I'ore^T. N2T 



CIC0(CH2CH20)3CCI 
O O 



(a') 



HO(CH2CH20)4H 



1 O'CfiAT, N2T 



[0108] ±^ (a'), (b') tcSet^ l^ffiTh 

1 ot:«TT]i©*J(Z)7t^xy>:^x$p>:#jix^. ^ 



HO(CH2CH20)3H + aCO(CH2CH20)3CCI 

II ^ 2 5t:£AT 

(^b^ig^l 2) 



CICO(CH2CH20)4Ca (b") 

o o 

(fl:^«!ii 3) 

[0109] Siifi^J 3 1 : >fb^^ 
-ib (^b^tl 14,15 (D^m 
[^1:4 5] 
trui^>i?ffi KCH2CI24' 



12, 1 3C0:^UrfT 



H2O (ii^J) 



H0(CH2CH20)3(C0(CH2CH20)3)xCO(CH2CH2O)3H 

o o 



(C) 



(^b-^^^i 4) 



HO(CH2CH20)4H +CIC0(CH2CH20)4CCI 
O O 



t:rUy>#aT. CH2Cl2l^ 
2 S'Ci^T, H2O (jiiSD 



HO(CH.CH.O),(CO(CH.CH.O),),CO(CH.CH.O).H (d') 

o o 

ik^-^mx 5) 



[0 1 1 0] ±iC (c ' ) . (d' ) {cset^. 



if 



(2*1) 



1 - 1 4 9 8 2 4 



2. 13) hUX^U>i^U3-;i/. ^h^X^l/> 
{b^^l^iS) ^^^b;^Co GPC^^Wtci:t9**fc. & 



{b'&ife 1 5 Mw 1 5 0 0. y : 5 , 

[0111] mmm s 2 : it^m 1 e 

[{b4 6] 



HO(CH2CH20)3(CO(CH2CH20)3)xCO(CH2CH20)3H 
O 6 



CH3CH2OCCI 
O 



CH3CH20(CO{CH2CH20)3)x+2H 
O 

(it'^mi 6) 
3 



[0 112] nmz^O. ±^ (e' ) \zm^: 
iT'&^£b;^cx-^;i//;^-^:^'^-h:^-U=t''^- (it^ 

1J14) C7)S^*THFig?g4^{CS^;l/<DX^;i/^:7PD7j^ 



13 3: m^^^t-^^ 1 7 CD-^^ 



[0 113] 
Ut4 7] 



H0{CH2CH2O)3(CO(CH2CH2O)3)xC0(CH2CH2O)3H 
O O 



4) 



+ 2CH2=C(CH3)CO(CH2)2NCO 
O 

MO I 



Sn. N2T 



H H 
CH2=C(CH3)OT(CH2)2N(CO(CH2CH20)3)x+2CN(^^ 

00 00 



({t:-&^i 7) 

[0 114] it-^mi 4 {^i^6i^^mi 2 0 0) (60.0 

g)S:a^MOi (;<^^Un-f;^:^4^s>x^;i/^y'>T 
;^-h) (15.5g) ^^?l»H^4^Tcfc<««lLfcTH 
F (2 0 0ml) izmmi^fzW:. (0.44g) C7)>?>^^;U 



H-NMR. I RRrS7tm^W(Di^mt^^ 
iiMo niiM2'Trs^£;b. Moico-rv 



. it-^^ 1 4 

^b^ti 1 7 50^* 



[0 115] a 

[^b4 8] 



13 4 : S1 



1 8 <D^i& 
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